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Root finding

Bracketing

#include <math.h>
#define FACTOR 1.8
#define NTRY 5O

int zbrac(float (*func)(float), float =*xl1, float =*x2)

Given a function func and an initial guessed range x1 to x2, the routine expands the range
geometrically until a root is bracketed by the returned values x1 and x2 (in which case zbrac
returns 1) or until the range becomes unacceptably large (in which case zbrac returns 0).

{
void nrerror{char error_text([]);
int j;
float £1,£f2;
if (#x1 == *x2) nrerror("Bad initial range in zbrac");
fi=(*func) (*x1) ;
f2=(*func) (*x2) ;
for (j=1;j<=NTRY;j++) {
if (f1*f2 < 0.0) return 1;
if (fabs(f1) < fabs(fZ2))
fil=(*func) (*x1 += FACTOR*(#*x1-%x2));
else
f2=(*func) (*x2 += FACTOR* (*x2-%x1));
}
return 0;
}

Numerical recipes



Root finding

Secant method
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Root finding

Secant method

#include <math.h>
#dafing MAXIT 30 Maximum allswed number of iterations.

float rtsec(float {(=func){float), fleoat xi1, float x2, float xacc)
Using the secant method, find the root of a function func thought to lie between x1 and x2.
The root, returned as rtsec, is refined until its accuracy is +xacc.

{
void nrerror(char error_text[]);
int j;
float f1,f,dx,swap,xl,rts;
fl=C(+func) (x1);
f={=func) (x2);
if (fabs(fl) < fabs(f)) { Pick the bound with the smaller function value as
rts=x1; the most recent guess.
x1=x2;
swap=11;
fl=f;
f=swap;
} else {
x1l=x1;
Tte=x2;
1
for (j=1;j<=MAXIT;j++) { Secant loop.
dx=(xl-rts)*f/(f-f1); Increment with respect to latest value.
xl=rts;
fl=f;
Irts += dx;
I=({*func){rts);
if (fabe({dx) < xacc || £ = 0.0) return rts; Convergence.
1
nrarror{"Maximum number of iterations exceeded in rtsac);
raturn 0.0; MNever get here.
}
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Root finding

False position method

flx)
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Root finding

Newton Raphson Method

fx)
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Root finding

Newton Raphson Method - Problem
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Root finding

Newton Raphson Method - Problem

flx)
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Root finding

Newton Raphson Method

tinclude <math.h>
#define JMAX 20 Set to maximum number of iterations.

float rtoewt{void {(*funcd)(float, float +, float *), float xi1, float x2,

float xacc)

Using the Newton-Raphson method, find the root of a function known to lie in the interval
x1.x2]. The root rtnewt will be refined until its accuracy is known within +xacc. funcd
is a user-supplied routine that returns both the function value and the first derivative of the
function at the point x.

{

Numerical recipes

void nrerror{char error_text[]);
int j;
float df ,dx . f,rto;

rtn=0.6+(x1+x2); Initial guess.
for (j=1;j<=JMAX;j++) {
(*funcd) (rto,&f,&41);
dx=f/df;
rtn -= dx;
if ((xi-rtn)={rto-x2) < 0.0)
nrerror("Jumpaed out of brackets in rtmnewt");

if (fabs(dx) < xacc) return rto; Convergence.
+
nrerror{"Maximum mumber of iterations exceaded in rtmewt");
return 0.0; Never get here.
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Maximiziation /| Minimization

Golden Section Search

R e f,, 1 The Vitruvian Man,

i kaflmm-Hmmﬁ K r-[ \f{r-(t m«‘r'\” n?r‘,»t’-r i <t va.{ﬁ - n&][f

I‘Ed.r‘ mlw"a}-erjr "'"'d.f"} e .-T_ﬁ_, - oo i “f (f.‘:&, *'d mJ ﬁaﬂ‘% .__-.“ da VI nCI
# g 18 . *H:"“U'““"* e G e “rm. & e

" B Sy b

;\ L I ) m\An’um}ne‘ndaﬂﬁa

|
¢ |
|
|

i Ter an emﬂ a?\“mﬂt
7 .,anml,a e pﬁ.rmqe 1A m,-«-P

bia
ad -

’B L
PR L IR R AT -
2 wwf-\r ,-nl P /-mm:{J;; ‘:”Ui
o« E -P ear - A Pk, .{w Ao+ Lme oﬂ,p ,"«1
T,::;m“‘ Slirs ,..%1_ Fi W«’th’l(f*"P e A ‘l
- M'i--f m(mmﬂ* rw--('j o '\“H“r f"”"h‘r A "l' ’(JWW"‘“? ﬁ\ﬂw}u&k m&m.r i .H,’H‘r

; .nhu?".? vz(-rarllﬁ"'mh‘}f”"i ’|‘!~ '"ﬂ “"""I.”" tm? T:T mae qmn'rlm"; .]...‘r‘ e

Wikipedia



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13

